Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-1 37047 

(43)Date of publication of application : 14.05.2003 



l__ 

(51)lnt.CI. 




B60R 16/02 






B60R 21/00 




(21)Application number 


2001-333473 


(71)Applicant 


SUMITOMO ELECTRIC IND LTD 


(22)Date of filing : 


30.10.2001 


(72)Inventor : 


UCHINO TAKEO 



(54) ON-VEHICLE DEVICE COMMUNICATION SYSTEM AND IN-VEHICLE COMMUNICATION 
CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an on-vehicle device 
communication system and an in- vehicle communication 
controller, capable of coping with an increase in an information 
amount transmitted/received in communication inside a vehicle 
without increasing the number of harnesses connecting on- 
vehicle devices, and executing abnormality detection of the on- 
vehicle device and the coping process therefor. 
SOLUTION: By connecting the communication controller 1 and 
the respective on-vehicle devices (ECU-a f ECU-b, etc.), 2, 2, 
etc., by use of optical cables, in-vehicle communication 
networks L1-L3 constituting a token ring network are ^ 
constructed, and the communication controller 1 manages the 
token ring network as a master by use of a managing frame, a 
status-managing frame, a diagnosing frame or the like. A 
wavelength (a frequency) of a transmitted optical signal is 
multiplexed. 
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* NOTICES * 

JFO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Mounted device communication system characterized by having a means to multiplex the 
information transmitted in said optical communication in the mounted device communication system which 
performs optical communication among two or more mounted devices with which a car is equipped. 
[Claim 2] Mounted device communication system according to claim 1 with which a mounted device is 
characterized by having further a means to detect an abnormal condition including the abnormalities which 
cannot be operated, and the abnormalities which the frequency band used in said optical communication 
cannot use. 

[Claim 3] Mounted device communication system according to claim 2 characterized by having further a 
means to change into other frequency bands the frequency band used in optical communication when the 
abnormal condition which the frequency band used in said optical communication cannot use is detected. 
[Claim 4] The communication controller in the car characterized by having a means to multiplex the 
information transmitted in said optical communication in the communication controller in the car which 
controls the optical communication between two or more nodes connected to the communication line with 
which a car is equipped. 

[Claim 5] The communication controller [ according to claim 4 ] in the car characterized by having further a 
means by which a node detects an abnormal condition including the abnormalities which cannot be 
operated, and the abnormalities which the frequency band used in said optical communication cannot use. 
[Claim 6] The communication controller [ according to claim 5 ] in the car characterized by having further a 
means to change into other frequency bands the frequency band used in optical communication when the 
abnormal condition which the frequency band used in said optical communication cannot use is detected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication controller in the car used for the 
mounted device communication system which makes malfunction detection of each mounted device 
possible, and this system while carrying many mounted devices more. 
[0002] 

[Description of the Prior Art] Much electronic equipment (mounted device) is carried in the car, these are 
connected mutually and in the car [ LAN ] is built. J2366 based on CAN (Controller Area Network) and 
SAE (Society of Automotive Engineers) based on [ as for in the car / this / LAN /, between each mounted 
device is connected using a metal cable, and ] ISO 11519-2 and ISOl 1898 grade etc. — it uses. 
[0003] By the way, the mounted device carried with high-tech-izing of the car in recent years is increasing, 
and the information traffic between the inside and outside of a car within a car is also increasing it rapidly. 
Therefore, the increment in information traffic is supported by multiplexing the circuit which corresponds to 
the increment in a mounted device, and transmits and receives information by laying newly the wire harness 
for conventionally connecting between each mounted device. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since it is in the condition that use wire harness and 
much wire harness was already conventionally laid in the car, it is difficult to secure the location laid newly 
that it should correspond to the increment in a future mounted device. Moreover, since car weight increases 
even if it is the case where a construction location is secured temporarily, the exhaust gas discharged will 
increase. The discharge environmental standards of exhaust gas are globally made strict in recent years, and 
it is necessary to avoid new construction of the wire harness accompanied by the increment in exhaust gas. 
[0005] Moreover, with wire harness, the lack of capacity is being aggravated with the increment in the 
information traffic between the inside and outside of a car within the increment in a mounted device, and a 
car. For example, if the transmission speed of CAN mentioned above is in 1Mbps and J2366 at the 
maximum, it is about 1 1 5 kbps(es), and when the increment in future information traffic is considered, it 
cannot respond at all. 

[0006] It is made in view of a situation which was mentioned above, this invention lays an optical cable 
between mounted devices, and it builds mounted device communication system using optical 
communication, and is wavelength () by said optical communication. Or in the optical communication 
which can realize transmission speed of several Gbps or more by multiplexing a frequency and transmitting 
information depending on selection of an optical cable and a data link, further more much information can 
be transmitted to a high speed. Even if it takes into consideration the increment in future information traffic, 
while having sufficient capacity, the number of harnesses to lay can be reduced and it aims at offering the 
communication controller in the car used for the mounted device communication system which can also 
reduce the assembly cost of a car, and this system. 

[0007] Moreover, it aims at offering the communication controller in the car used for the mounted device 
communication system which can build in the car [ reliable / LAN ], and this system by detecting the 
abnormal condition of ** which the frequency band which the abnormal condition of each mounted device, 
for example, a mounted device, cannot operate, and which is used for optical communication cannot use. 
[0008] Furthermore, the frequency band used for optical communication can change flexibly, and resistance 
aims at offering the communication controller in the car used for the car device communication system 
which can build in the car [ which has dependability highly / LAN ], and this system by changing in order 
replace with said frequency band and using other frequency bands, when the frequency band used in optical 
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communication detects the abnormal condition of the purport which cannot be used by which mounted 

device as a result of detection of an abnormal condition. 

[0009] 

[Means for Solving the Problem] Mounted device communication system concerning the 1st invention is 
characterized by having a means to multiplex the information transmitted in said optical communication in 
the mounted device communication system which performs optical communication among two or more 
mounted devices with which a car is equipped. 

[0010] Mounted device communication system concerning the 2nd invention is characterized by having 
further a means to detect an abnormal condition including the abnormalities which a mounted device cannot 
operate, and the abnormalities which the frequency band used in said optical communication cannot use in 
the mounted device communication system concerning the 1st invention. 

[001 1] In the mounted device communication system concerning the 2nd invention, mounted device 
communication system concerning the 3rd invention is characterized by having further a means to change 
into other frequency bands the frequency band used in optical communication, when the abnormal condition 
which the frequency band used in said optical communication cannot use is detected. 
[0012] The communication controller in the car concerning the 4th invention is characterized by having a 
means to multiplex the information transmitted in said optical communication in the communication 
controller in the car which controls the optical communication between two or more nodes connected to the 
communication line with which a car is equipped. 

[0013] The communication controller in the car concerning the 5th invention is characterized by having 
further a means by which a node detects an abnormal condition including the abnormalities which cannot be 
operated, and the abnormalities which the frequency band used in said optical communication cannot use in 
the communication controller in the car concerning the 4th invention. 

[0014] In the communication controller in the car concerning the 5th invention, the communication 
controller in the car concerning the 6th invention is characterized by having further a means to change into 
other frequency bands the frequency band used in optical communication, when the abnormal condition 
which the frequency band used in said optical communication cannot use is detected. 
[0015] When based on the 1st invention and the 4th invention, an optical cable is laid between mounted 
devices and it sets to transmission of the information on this optical communication using optical 
communication, and it is wavelength (). Or in the optical communication which can realize transmission 
speed of several Gbps or more, further more much information can be transmitted to a high speed by 
multiplexing a frequency. Even if it takes into consideration the increment in future information traffic, 
while being able to have sufficient capacity, the number of harnesses to lay can be reduced and the 
communication controller in the car used for the mounted device communication system which can also 
reduce the assembly cost of a car, and this system can be realized. 

[0016] When based on the 2nd invention and the 5th invention, the communication controller in the car used 
for the mounted device communication system which can build in the car [ reliable / LAN ], and this system 
can be realized by detecting the abnormal condition of ** which the frequency band which a mounted 
device cannot operate, and which is used for optical communication cannot use. 

[0017] By changing in order to replace with said frequency band and to use other frequency bands, when the 
frequency band (wavelength range) used in optical communication when based on the 3rd invention and the 
6th invention detects the abnormal condition of the purport which cannot be used by which mounted device 
The frequency band used for optical communication can be changed flexibly, and the communication 
controller in the car used for the car device communication system which can build in the car [ resistance 
has dependability highly / LAN ], and this system can be realized. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail based on the drawing in 
which the gestalt of the operation is shown. Drawing 1 is the mimetic diagram showing the configuration in 
the gestalt of operation of the mounted device communication system concerning this invention. One in 
drawing is a communication controller (mounted communication controller) concerning this invention, as 
this communication controller 1 and a mounted device, two or more ECU (Electronic Control Unit) 2 and 2, 
such as ECU for engine control and ECU for ABS, and — are connected to tying in a row using one optical 
cable, and the communication networks (in the car [ LAN ]) L1-L3 in the car are built. With the gestalt of 
this operation, in order to transmit the lightwave signal with which two or more wavelength was multiplexed 
in the inside of an optical cable and to transmit and receive information, ECUs 2 and 2 and — which were 
substantially connected to one optical cable have realized two or more communication networks L1-L3 in 
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the car. Moreover, also, for example in the communication link within one communication network LI in 
the car, information can be multiplexed and transmission and reception of more information are attained. In 
addition, wavelength which can be transmitted is set to lambdaO, lambdal, lambda2, --, lambdan using an 
optical cable. 

[0019] Drawing 2 is the block diagram showing the configuration of CCE 1. A communication controller 1 
is equipped with CPU 10, and this CPU 10 controls actuation of hardware, such as RAMI 1, ROM 12, the 
abnormality record database (henceforth, abnormality record DB) 13, the wavelength multiplexing 
transmitting section 14, the wavelength multiplexing receive section 15, frame division and the assembly 
section 17, the transmit data generation section 16, the receiving frame distinction section 18, and the 
transmission wave length selection section 19. 

[0020] RAMI 1 memorizes temporarily the data produced in case CPU 10 performs data processing, and also 
memorizes temporarily the data transmitted and received in the wavelength multiplexing transmitting 
section 14 mentioned later and the wavelength multiplexing receive section 15. 

[0021] ROM consists of a mask ROM or a PROM, and various programs required in order to operate the 
communication controller 1 besides malfunction detection program 12a and renewal program of record 12b 
are recorded. Said malfunction detection program 12a is a program for detecting the class of whether 
abnormalities occurred in ECUs 2 and 2 connected to a communication controller 1 in the mounted device 
communication system concerning the gestalt of this operation, and — , and abnormalities by being loaded to 
RAMI 1 and performing by CPU 10. Renewal program of record 12b is a program for recording the 
information (abnormality information in henceforth) which was detected based on malfunction detection 
program 12a and which is related unusually on the abnormality record database (henceforth, abnormality 
record DB) 13 which consists of a hard disk etc., and updating the contents by CPU1 1, similarly. 
[0022] The wavelength multiplexing transmitting section 14 multiplexes the transmission wave length 
chosen by the transmission wave length selection section 19 mentioned later, is the hardware for 
transmitting to the exterior, and shows the configuration in the block diagram of drawing 3 . The wavelength 
multiplexing transmitting section 14 offers two or more sources 141 and 141 of a laser good light variation 
and — which can oscillate the lightwave signal of desired wavelength, and these sources 141 and 141 of a 
laser good light variation and — are oscillating the lightwave signal of different wavelength, respectively. 
Based on the directions from the transmission wave length selection section 1 9, it is transmitted to the 
wavelength multiplexing machine 143 by transmitters 142 and 142 and — , respectively, and the sources 141 
and 141 of a laser good light variation and the lightwave signal which — oscillates are multiplexed with this 
wavelength multiplexing vessel 143, and is transmitted to the exterior. Therefore, the lightwave signal with 
which two or more different wavelength was multiplexed is transmitted in the communication network LI in 
the car - L3. in addition, the wavelength multiplexing machine 143 — lambdaO, lambdal, lambda2, — , 
lambdan — the lightwave signal of all wavelength can be multiplexed. 

[0023] The wavelength multiplexing receive section 15 is the hardware for receiving the multiplexed 
lightwave signal from the outside, and shows the configuration with the block diagram of drawing 4 . The 
wavelength multiplexing receive section 1 5 has the wavelength splitter 151 which can separate the 
multiplexed lightwave signal spectrally into all the wavelength contained, and the lightwave signal 
corresponding to each wavelength separated spectrally with this wavelength splitter 1 5 1 is inputted into the 
wavelength selection receivers 152 and 152 and — . The wavelength selection receivers 152 and 152 and — 
are for receiving only the lightwave signal of the wavelength needed alternatively, and the lightwave signal 
corresponding to these wavelength selection receivers 1 52 and 1 52 and the wavelength chosen in — is 
inputted into O/E (photoelectric transducer) 153 and 153 and — , is changed into an electrical signal, and is 
incorporated in the communication controller 1 interior, in addition, the wavelength splitter 151 — lambdaO, 
lambdal, lambda2, — , lambdan — the lightwave signal of all wavelength can be separated spectrally. 
[0024] The transmit data generation section 16 is for generating the data which should be transmitted to the 
exterior through the wavelength multiplexing transmitting section 1 4 according to the directions from 
CPU 10, and the generated data are inputted into frame division and the assembly section 17, and are divided 
into a frame (data block). 

[0025] The receiving frame distinction section 18 is for distinguishing whether it is the frame which should 
be received with a communication controller 1 from the destination address given to the frame received 
through the wavelength multiplexing receive section 15, when it distinguishes that it is the frame which 
should be received with a communication controller 1, inputs this frame into frame division and the 
assembly section 17, and assembles a frame. 

[0026] The transmission wave length selection section 19 is for choosing the wavelength assigned to the 
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data transmitted to the exterior through the wavelength multiplexing transmitting section 14, and when 
abnormalities that a frequency band with ECU2 of a transmission place cannot be used by malfunction 
detection program 12a are detected, it can be chosen that other frequency bands should be used. 
[0027] Drawing 5 is the block diagram showing the configuration of ECU2. ECU2 is equipped with CPU20 
and this CPU20 controls actuation of hardware, such as RAM21, ROM22, the wavelength multiplexing 
transmitting section 23, the wavelength multiplexing receive section 24, the transmit data generation section 
25, frame division and the assembly section 26, the receiving frame distinction section 27, and the 
transmission wave length selection section 28. 

[0028] In addition, since said hardware by which actuation is controlled by CPU20 has the function of the 
RAMI 1, ROM 12, the wavelength multiplexing transmitting section 14, the wavelength multiplexing receive 
section 15, the transmit data generation section 16, frame division and the assembly section 17, the receiving 
frame distinction section 18 and the transmission wave length selection section 19, and abbreviation 
identitas in the communication controller 1 shown by drawing 2 , a detailed explanation here is omitted. 
However, malfunction detection program 12a and renewal program of record 12b which were stored in 
ROM 12 with which a communication controller 1 equips ROM22 with which ECU2 is equipped are 
unnecessary. Moreover, the wavelength multiplexing transmitting section 23 and the wavelength 
multiplexing receive section 24 do not multiplex and separate spectrally to all the wavelength lambdaO, 
lambdal, and lambda2, — , lambdan. 

[0029] Next, the actuation at the time of starting of the mounted device communication system which makes 
the configuration mentioned above is explained. In addition, the communication networks L1-L3 in the car 
which constitute the mounted device communication system in the gestalt of this operation are tokenring 
networks which use token passing, and a communication controller 1 serves as a master and they manage 
each communication networks L1-L3 in the car. 

[0030] Drawing 6 is a mimetic diagram for explaining the flow of the actuation at the time of starting of 
mounted device communication system. As mentioned above, a communication controller 1 multiplexs and 
separates spectrally all the wavelength (lambdaO, lambdal, lambda2, — , lambdan) of the lightwave signal 
which can be used with the communication networks L1-L3 in the car in order to manage ECUs 2 and 2 and 
— which became a master and were connected to each communication networks L1-L3 in the car and these. 
Moreover, it is necessary to recognize ECUs 2 and 2 to be used and which share the wavelength for every 
wavelength, and — . Therefore, a communication controller 1 transmits the administrative frames F and F and 
~ immediately after switching on a power source using the lightwave signal of all wavelength. 
[0031] Said administrative frame has the control bit, the message data, and the inspection sign for the data 
configuration of a packet configuration nothing, destination, and dispatch origin. ECU2 which received the 
administrative frame F transmitted by the lightwave signal of the wavelength which ECUs 2 and 2 and the 
field corresponding to each of — are beforehand established in said message data, and is used for it with self- 
equipment writes an own identifier in the corresponding field, and carries out a sequential transfer to 
following ECU2. Namely, ECU2 (ECU_a in drawing) which received the administrative frame F, for 
example with the communication network LI in the car writes an identifier in the field assigned to self, and 
transmits it to next ECU2 (inside of drawing, ECU_b). Consequently, the number of ECUs2 for every 
wavelength and its class are grasped by the administrative frame F answered to the communication 
controller 1 . In addition, among lambdan, it is assigned to the information-transmission path of a between 
and, as for the lightwave signal with ECUs 2 and 2 and — which has wavelength lambda 0, wavelength 
lambdaO, lambdal, and lambda2, — , wavelength lambdal and lambda2, — , the lightwave signal that has 
lambdan are assigned to the administrative path. 

[0032] Next, a communication controller 1 performs status management in order for abnormalities to have 
not occurred in ECUs 2 and 2 and — which were connected to the communication networks L1-L3 in the car 
or to grasp the status. Drawing 7 is a flow chart for explaining the flow of actuation in case CCE 1 performs 
status management. The frame for status management is transmitted through the wavelength multiplexing 
transmitting section 14 to ECU2 (ECU_x, x=a, b, — ) (SI), as for introduction and a communication 
controller 1, a communication controller 1 starts measurement of time amount immediately after that (S2), 
and the number (x) of the destination ECU 2 of the transmitted frame is further memorized to RAMI 1 (S3). 
When the destination ECU 2 receives a frame, the destination address of a frame is used as a communication 
controller 1, and a communication controller 1 is answered by using the sending agency address as self- 
equipment. 

[0033] It distinguishes whether based on the time amount measured at step 2, the answered frame was 
received through the wavelength multiplexing receive section 15 in the predetermined time set up 
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beforehand in the receiving frame distinction section 18 (S4). As a result of distinguishing, when a frame is 
received'in predetermined time, it distinguishes whether based on the number of ECU2 which is dispatch- 
received frame origin, it is in agreement with the number memorized at step 3 in the receiving frame 
distinction section 18 (S5). Consequently, when the number was in agreement and it distinguishes, the 
number of Destination ECU is incremented (S6) and the actuation from step 1 is repeated. 
[0034] On the other hand, at step 4, when it distinguishes that reception of a frame is outside predetermined 
time, the number of the destination ECU 2 is incremented (S6), and the actuation from step 1 is repeated. 
Moreover, when in agreement [ with the number which the number of ECU2 of dispatch-frame received at 
step 5 origin has memorized ] and it distinguishes, **** actuation which distinguished again whether the 
received frame was discarded (S7) and the frame was received in predetermined time, and mentioned it 
above (S4) and henceforth is performed. 

[0035] when different ECU2 from the number which the ECU number which is dispatch-frame which could 
not receive frame to predetermined within a time one, and was received by performing actuation mentioned 
above about all numbers of the destination ECU 2 origin has memorized exists, it can distinguish, if a 
certain abnormalities have occurred in this ECU2. 

[0036] The case where the wavelength used for optical communication serves as use impossible 
(multiplexing impossible, spectral separation impossible) by said ECU2 as a condition of the abnormalities 
in said ECU2, and the case where said ECU2 breaks down and it has become communication link 
impossible (non-receipt, transmitting impossible) can be considered. 

[0037] Next, when transmission of the frame for status management goes wrong with the communication 
network (for example, communication network LI in the car) in the car which is performing optical 
communication using the lightwave signal of wavelength lambda x, a diagnosis of the abnormal condition of 
ECU2 which abnormalities have generated is explained. This diagnosis is performed when CPU 10 operates 
based on malfunction detection program 1 2a. 

[0038] Introduction and a communication controller 1 transmit the frame for a diagnosis to the 
communication network LI in the car. When reception and transmission of target ECU 2 are possible, the 
information about an usable wavelength range is written in the message data of the received frame instead of 
lambda x, and a communication controller 1 is answered. When CCE 1 receives this, the contents of the 
message data are read and target ECU2 carries out updating record of the information on the purport which 
cannot use the lightwave signal of wavelength lambda x at the abnormality record DB13 based on renewal 
program of record 12b. Next, said ECU2 chooses the wavelength used from from among the lightwave 
signals of an usable wavelength range, replacing with lambda x, and performs the usual communication link 
henceforth. 

[0039] When the frame for a diagnosis is not answered (i.e., when said frame is not able to be received in 
predetermined time), it diagnoses that failure generated the communication controller 1 in said ECU2, and 
while carrying out updating record, the display output of that is carried out to the abnormality record DB13 
so that a driver in the car can be recognized, for example. 

[0040] Next, actuation in case each communication networks L1-L3 in the car perform the usual data 
transmission is explained. Drawing 8 is a flow chart for explaining the flow of actuation in case the 
directions from CCE 1 receive data from ECU2 (for example, inside of drawing 1 , ECU_b). Introduction 
and CCE 1 transmit the frame loaded with the message of the purport which requires data from ECU2 
(ECUb) (S10). When transmitting data to two or more ECU 2 and 2 and — which communicate on 
wavelength which is different in coincidence at this time, with the wavelength multiplexing vessel 143, two 
or more wavelength is multiplexed and it transmits. 

[0041] ECU2 which received this distinguishes whether it is addressing to self-equipment in the receiving 
frame distinction section 27 based on (SI 1) and the destination (SI 2), and if it is not addressing to self- 
equipment, it will relay a frame to following ECU2 (inside of drawing 1 , ECUe) (SI 3). When it 
distinguishes that it is addressing to self-equipment, message data is read (SI 4), and it has data demanded 
according to the directions from CCE 1 in message data, the reply frame which set CCE 1 and the sending 
agency address to ECU2 (ECU_b) for the destination address is created in the transmit data generation 
section 25, and frame division and the assembly section 26 (SI 5), and this frame is transmitted to CCE 1 
(S16). 

[0042] On the other hand, a communication controller 1 memorizes the number (b) of the destination ECU 2 
by RAMI 1 while starting measurement of time amount (SI 7), immediately after transmitting a frame to 
ECU2atstep 10 (SI 8). 

[0043] When a communication controller 1 receives the frame transmitted from ECU2 at step 16 (SI 9), it 
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distinguishes whether based on measurement of the time amount started at step 17, reception of a frame was 
performed in the predetermined time set up beforehand in the receiving frame distinction section 18 (S20). 
When it distinguishes having received the frame in predetermined time, based on the number of ECU2 
which is dispatch-received frame origin, it distinguishes further whether it is in agreement with the number 
memorized at step 18 in the receiving frame distinction section 18 (S21). Consequently, when the number 
was in agreement and it distinguishes, message data is read from from among frames, and data are acquired 
(S22). 

[0044] Moreover, when it distinguishes that reception of a frame is outside predetermined time at step 20, 
and when in agreement [ with the number which the number of ECU2 of the transmitting origin of the frame 
received at step 21 has memorized ] and it distinguishes, predetermined error processing is performed (S23). 
It is discarding the received frame as this error processing, for example, and performing actuation from step 
1 0 again, or diagnosing ECU2 mentioned above etc. 

[0045] In addition, in explanation by drawing 8 , after a communication controller 1 receives a frame at step 
19, it has distinguished whether reception of this frame is in predetermined time at step 20, but before 
performing reception at step 1 9, when it goes through the predetermined time set up beforehand, error 
processing shown in step 23 at the time may be performed. 

[0046] The thing with ECUs 2 and 2 and — which were connected to two or more communication networks 
L1-L3 in the car by multiplexing wavelength about the lightwave signal used for informational transmission 
performed instantaneous is possible for the communication link between the communication controller 1 
which was mentioned above, and ECU2 in between, and since information is transmitted with a lightwave 
signal using an optical cable, mass information can be treated. 

[0047] According to the mounted device communication system and the CCE in the car concerning the 
gestalt of this operation, an optical cable is laid between ECUs 2 and 2, — , CCE 1, in the car [ LAN ] 
(communication networks L1-L3 in the car) is built by optical communication, further, since wavelength is 
multiplexed, the number of harnesses can be reduced and mass information can be transmitted to a high 
speed. 

[0048] Moreover, the abnormal condition which does not wavelength (frequency) use [ the abnormalities 
produced in ECU2 and / especially specific ], and ECU2 the very thing, and the abnormal condition which 
cannot be communicated can be distinguished and detected. 
[0049] 

[Effect of the Invention] Even if it can transmit further more much information to a high speed in the optical 
communication which can realize transmission speed of several Gbps or more and takes into consideration 
the increment in future information traffic, while being able to have sufficient capacity according to the 1 st 
invention and the 4th invention, the number of harnesses to lay can be reduced and the communication 
controller in the car used for the mounted device communication system which can also reduce the assembly 
cost of a car, and this system can be realized. 

[0050] According to the 2nd invention and the 5th invention, a mounted device can detect the abnormal 
condition of ** which the frequency band which cannot be operated, and which is used for optical 
communication cannot use, and can realize the communication controller in the car used for the mounted 
device communication system which can build in the car [ reliable / LAN ], and this system. 
[0051] When based on the 3rd invention and the 6th invention, the frequency band (wavelength range) used 
in optical communication When which mounted device detects the abnormal condition of the purport which 
cannot be used, It can change in order to replace with said frequency band and to use other frequency bands. 
The frequency band used for optical communication can be changed flexibly, and the communication 
controller in the car used for the car device communication system which can build in the car [ resistance 
has dependability highly / LAN ], and this system can be realized. 

[Translation done.] 
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(54) [anno*,**] iKi8«»ffi«vxx^ 



(57) 

(ECU_a, EClLb, ■*•) 2, 2 ■■•«:«« 
i" & w 1 1- J: 0 , h - * > • »J > ^ < * y h 7 - * i & 

■tm^mmmi 1 -l 3 jiniw^i 1 

Tv^ c r " ..... 




1 

] 1 h mii^Mmm e x km 

\t & ft ') VRttSafit > x t ^ e iJ v i r , iltr E * jffiffi 

4 n«iR j cER<ovRttsaffl v x f ± o 

ore * * n*tts * ttu l • & , jta^iiTiii^ia 

^r^m > -T & RftjR 2 CERo Vft«»aa ^fA e 
v » r , fl»E*a« C TffijS-*- * fflf«R £ #ffltft+ Z> -T=K 

3ta« i: -era v> a h jtaw * f ffiffl ft * m; £ 3- 1- 
iwr«as * tftus + * & Hi e«i *. * z t * nm t-tz 

»*iH 4 cERwfllrtaflMN»«H s 

[ » sjur i 6 1 ffir e * am t - r hj u m& ms. m ^ 
is r- ft * wmm % 4ft as t *: % ^ % >tjaj «i:tis^4 w 

*ftWLt-fz>m#m s nE«oiiirtjai«imnw«6« s 

t 0 0 0 1 ] 

* VfUXSaifi > x r , & tra ■> X r a t - JfJ ^ £ 3Ki*| 
iflMt W»»fiCWi--6 i«OT-ft* s 
[0 0 0 2] 

ipMUli*»oa7-«89 OKRfltig) a* 
tS tt^UTiJ*), cno**fll3LU*K$iLri|[|*ILAN 
«?nt^i c KfllrtLANCi, ft-VRaSMIfr^ 
^;^-7^«:ffli»r«fiSii, 1S01 1519-2, 1S011898 
^til-r^CAN (Control lerArea Network ) , SA 
E (Society of Automotive Engineers ) 3£^>' < J 236 

[0 0 0 3] t:«-C, fi*£Ci3lt&¥PotO'W xtMfc 

iflo ft a n w pa -c <o it ts a « a & & m c jm l o o 

*ir^-*x*tfftcftBrt-*:: fcllJ: oT*R«Bo 
[0 0 0 4 ] 

7 ^ -V y n - * 7s £ fpj u i x ij r; , BE uaciaj n (; Ji ^ »o> 7 



(2) qf/gN2 0 0 3 - 1 3 7 0 /17 

2 

^> z 1 1± m m X&Z> Z i ti , Ec ft fi; Wr rt'ffiR ? 

[0005] tfc, fliK^ScoiSia, SHrtSWirt 

10 M^mJift?noo^;, c mJiiEL/jCA 
Ntf5fflffla/2(iiB:*-C 1Mbps, J2366«;*oriitt 
1 15kbpst*0, ^8kc0fll«a««:O*0infe*iL 

[ 0 0 0 6 ] *$MIJtt, JiaL^J:-5<:*fl|H**.T3& 
Sii^tO-CftfJ , mnm%mtz±'r--7)l,&M&LX 

xa« «: ffl ^ r ]tc««»afli «« l , nnsd ft 

ioTiigcG b p s«.±«afi!aas:'isai-^ct3& f -c 

20 S 4*afflUAJv»T!l!(lJ: »)*<^««frS5auf2:ai" 

^> c t tfx $ % ^*<o««a«a^i«ttiS:*at l r t + 

»«:«Pfl:«:1Bi-6i:ftU, ftai"&^- *x»S:Mtf,i- 

ipmaisaia > x x a , & qfj»-> x r a nfflv»-nLrta 

{SWIM KB «: i w*:«:gfth1-*o 

[0007] ±tz* mmm^m^m. » 

R fit » «s >F H "C* ft i , tlgi:flK>T^i « S£ & W 
^ttffl^ffi-Cfti , W«o»flM*SBSr«Hir* c i 

30 Rfitsaffi v x t u % & r/s vxn n jb i-^ ^> vnaffi 

[0 0 0 8 ] EC »tt*ffi<a«ai«9tt*, 3ta«i:T 

■CA4grw»««a8<r«m L/j» ft-, iWBiliaiSKWCft 
A r life o ffl Si Ec-i ir * J !J v ^ < & s "i! i" ^ w i: { : J: 0 , ft 

afflciHv»ijaatttWfr«ftc«i!¥ffir-ft o , 
WPf«oa« *> * -r a . uravxfi.ufflw, qcp^isD 

AMff^S ^^mi- & r t <: S (fit + * = 
40 [ 0 0 0 9] 

/:*6co*«] m I %nBC«£«RaS 

a<§ yxf^ii, mm&m i z m\ <o%wem n c r ft 

a A fr ft ¥R«saff ■> ^ -r ^ C iJ n T % HUE *a« 
C'Cea+*flJ*«:^ffi<b'*-4*a i 6:«iL-6 w > «:4#R 

[oo l o] *2aw:»4$«aBiiHlv^fAii, 
% l 5IWC«&»R««a«vXf-^C^t»T % ipRa 
B^TOtt^lffi-Cft h R Wtf E*a« I^Tfflv^g 

50 *St5C«llii Z h^r^^t-T^c 



3 

[0 0 1 1] m 3 »W u« zx^t± % 

mm u x m v * * jg&stfff ^ * jg-c a & £ *? 

[0 0 12] «.4»«(itK&«njaiAM»KD(d:. iffffl 
* f «A*a«B«Uffja§^afl[ftO-/ - K GO IK] T- 69 ft 

a <s * i- * $ ft ait ntw en k & v * r , nt E*a « 

[0 0 13] S5%WU«£IffAai1t«l»K1tt(i. $ 4 
BIT* Z> ft* , & mf Eftaflt U T fl] n a JH tttt«F3»<« 

[0014] 8S6«)PJu«ami*iafBiw«i»iBtt, #r> 
m^z m m sws * fig -c * a w-wttSR t « m l tz m 

^ «r £ I : {ft ii:itffS!:t«6o 

[ooi g] n i«watr»4 $r 
«biw c: - * ffitt l r *a« £ jb v\ m-fcrnm 

ftt-tCt U J: 'J, »G b p s«LJifl!>fflffiaffi«:!S«nr 

h ZtVX § , ^fftoffiftafi ttOifltt!**» LT 4 + 
5> & SB: * li iilty/fl&i: -ft U , Jfc»+ 4 ^ - * 

fflv>;j( i*i aft MAPS St Itai- //r- g a 0 

[oo i 6] »2«iBau f »5«m]u±-&»^±, «ft 

lan zmm-r z> z. 1 ^x- § a iima 
eats v x x a , sravxr^cffl^;, vnaiBMn 

[0 0 17] JB3«Watr»6«WUJ:&a*tt, jfca 
«fcT/B^Tv*&B8^flf (SfcKW) *\ (PHi^oiffR 

a i: /n v ^ 5 % a c t //r- ^ s 0 

[0018] 

?^i-HffiU;2E^>T»iSi-io Bill, *«W«i«&iff 

ffl««w»»in) x-2b»5. KaflfHiniMfK u atr, jffin 



(3) H 2003-137 0 47 

/I 

affik ltj-> is>mmmEcu, ab sjbec u^f 

fiOfflgcOECU (Electronic Control Unii ) 2, 2, 

iffi^aitiM (iffrt lan} l i - l 3 mm ?UT^ 
atft s tz ±m-% % i-m l t nmo t p -) ^ * • 

1 *o*^--/^i:««$ii/:EC U 2, 2, 
-CJ: *?ffif*OIffrta««flL 1-L3 «r*«LTt^ e 
ifc, WiliTi ooiffrtaflMHL 1 l*?r-wa«(:iiv»T 
10 t , ««fe*fflf£iSi"& C k /j ? T-^ , J: *)& < wti?«i^ 

ffiairrffiC-ififtS:, A l f A 2, Ank"f 

[0019] m2 itmmmwmj. 1 f)fw^;ft7D ^ 

*R|-C*&o afltHlflVKItt IliCI'UlO fefBx, ?A'C 
HU1 Oil, RAMI 1, ROM 1 2 , ■»'Brl!ili*f' - ^ 
-S-x (tJLT, W'BJE»UB) 1 3, »«*Kj8ffi«l 
4 , iS«^ffi3:«« 15,7 u-i,»« • aai« 1 7 , 

i»«f'-^diiSi»] 6, sffi^u-AfliBiiiBi 8, 

20 ttftSKS 1 9 4* fco^- K'V ^ rwBif* =SriliiJfflJi" 

[002 0] RAMI Mi, CPU 10 * f fiSff fcJSIlfrt? 
H H i: & t*- ^ Sr - n* W u HBtti" & , SUfii" 4 iK 

«*EjS««s i 4 , z&^^msfi^ i r>urjS4«s<L 

[0 0 2 1 ] ROMim^ROMXI±PROM«H 
MMya^7A 1 2 aftU f E»B>r'/D^9 
^ 1 2 bote, IfMfJl frKift$*&fc*UdZ-S! 
& n r 9 i» 3&*Eli S ix T v ^ & 0 «r ElMMft Hi ^ a 
30 1 2a(i, RAMI li:n-K$nCPU 1 0C 

ECU 2, 2, -U»#3&'«±Lfe^5^, &tT»«0 

mm i ¥Am-r z> tz *> <o -r o ^ ^ a -c* & e e«s*t r a 

^ni2 b(i, WCLTCPU 1 H:^), ^1fSr#i 
turn ^7 A 1 2 a U»cfS«tB$ix/-R#(zB|i- ( 5 ) fl| 
^ »'»««) *r, ^-Kf^^W»f,ft-6R 

*E«r'"-^^^^ (J3LT, »flrE«DB) 1 3^BGIi 

4o [0022] aKK^ffii&As nil, aj£-rz»ai««tft 

flEl 4 1, 14 1, -Sr-f-^iL, Mf U-+^iirS5*ie 1 4 
1, 3 4 1, ■••li*^»4r&ft«Ojlt«-g-t»«LTv» 

3t»: i4i, i4i, •-3& f ««i-&3tfljg-ti, **is« 

8JH2, l 4 2 , -iZ J: 0 Ka^aLiB I 4 3 ^jfiffi ? 
50 <l, ;««S«&jfi»H 4 3^T^jrcft&iLTli-«^ja«i? 



£i&?S 1 4 3 (i, AO, A 1 , A 2 , A n £T<59ifc 

[0023] i 5(4, ^mftsn/j*{B 

(4, £ttffc 3 *i tiiLif^T^i:^ 
»TiIffi«riKft»a6S J 5 1 »«K»ilti!H 5 1 

H4 »J»«5U/i3fe*wtt«jz#lE1-J&jt«*J±, iS^ 
5 2, ) 5 2, -^A»$i-t& a fflcJ^JS^ 
I 5 2, 15 2, -14, S jfifto*« 

^ 60 A £ SJR W ( ; « {g * /j * co i co -e * , IK ffi ft » 
«ft«Bl 5 2, l 5 2, MiTifflR3nfcKSK*«& 
.-T**«»<4, O/E j 5 3, 1 5 

B J rtffi^tJK^JiitiLio fcis, aS«5>iS»] 5 1 
14, AO, H, A2, ^ n4TO«0««tt 

[ 0 0 2 4 ] mmr- 9 £j£fll 1 6 (4, C F U 1 0 d»<y 
©lfi«U{£v», zKK&ffij&ffltfflU 4 t^Lt^^M 
■f-c § * £ h tztt><oi><n t? * ij , & # s n 
f-*(4, 7 • ttSfcffll 7^AJSii, 7U 

[ 0 0 2 5] *« 7 U-AflBBffl 1 8 14, JS*£fiSffi 

3t«i-^<#7 fcflML/j»fr(4, SC7 u- 

A*7 U-A»*J • Mjtffi] 7^A^L, 

[ 0 0 2 6 ] JSfSStfcaSjRffl 1 9 (4, ttS^fi£AfflS 1 
4 £ L T*H»'saSffi t4f-^ (Z#J 1)^4 ft ft * 31 

4 •) , jMUftcO ECU2 A** S JSttKfflf t Wffl "C S 

[ 0 0 2 7 ] H5t4ECU2 0««frS*+-rny *H"C 
*&o ECU2 14CFU2 0«x., iCPU 2 0(4, 
RAM2 1, ROM22, &J££fi&{| ffi 2 3 , 

«ia:ffi2 6, <£fi7 L,-^flByffl2 7, x 

[0 0 2 8 ] fc£5, C F U 2 0 C 4 0 Ifeftj&'ttlfll S il& 
*Jl|£ RAMI 1, ROM] 2, zfift^J&jSAffi 1 4 , 

jftfi^ffift-ffljKi 5, mmr-?%MU] 6, 7^-a 

5>« • aL£ffi 1 7 , £«7 U - i,«»U«B i 8 , AX/mm 
TfiOBaS(4«*+ i o ffl L, ECU2 ^« iiROM2 



(4) KBN2 0 0 3 -13 7 0 4 7 

6 

2 1:14, jjDfltniffiKitt i vm^zk om i 2 citsirtsn 

2b(4£<K<L^^ = tfc. ifc*£tt»«M2 3, &&£ffi 
i«»2 4 (4, 1M« A 0, A 1 , A 2 , A n 

[0029] ±iJiLfc*BJK«r«r1-iMl«BjB«^ 
AOie»H*Uii3«ti»<t*;oviT«W1-*o fc4>\ 

*Hft«tt»JL I - L 3 (4, h -9 > • '/<y > ^fcfflt* 

[0 0 3 0] g| 6 (4, VCK«|SjjQa *>xn cojB!BiD#«: 

L/jfll < . illifBUnittltt l (4-vT, ^ t «ro Tftlprtiffiffll 
M L l - L n^: E C U 2 , 2, - 

frflFa+afcrfA _iSi*3jiB«»i l i - l 3 crfiifj l^^ 

'*ffl*«0^TOjft« (AO, A l , A 2, A n) * 

20 CfW^^^nECU2 1 2, "-fcttlfc-f 

/j f *^= Sot, W^A^U^Si, jjDAIMWeH 

[003 i ] i»K»ayB7 u~a(4, ^-y y h»;wf 

7 L '~^Ci4 > WECU2, 2, -0-r^CWti7 

Tt^t^C 4 U iS« g <-Lfc»a!ffl 7 &$fit L E 

30 CU2(4, 8ca-*"&7 < -;u Kua#«o»SU7-tB*a 
*WECU 2^tjB*<EiSi-&o fiPt, WildTflErt 

mm m 1 1 izttaffl 7 u - ^ f t l ^ e c u 2 

»ECU„a) (4, S#i:«HSTf»iifc7-f-^K 
ii^jiJ-J 1 ^^^^^. if)ECU2 (121^, EClLb) 

I^7U-AFt:J:f), K*tttoECU2«o»ay f -to 

«»i^ftiili-4o «ri5, 0, A 1, A 2, A 

nO^j, ttn, A2,— , ilnt«t4*W 
ECU 2, 2, -bon-COiim^jSftKctlO^T^ 

40 »«a 0 <r*-r&*«fl'*4S3affla»usijijST^ 
[0032] ^cu, ai«»yff»iB 1 (4, «Lrta«*iL 1 

-L3i:««?n/jECU2 t 2, -URflry/ftfeLT 

•aiSrtf';,, Txl7(4, jjBISMiMlKtt 1 **Xx- * xi^J 
*t1t »frf3ttf*o*<L * 4 fcafco 7 a - ^ -r - 
h T-* 4 1 ^J^ C , ffiflfHIWeK 1 (4 E C U 2 (ECU 
_x, x-a.b.-) CWLT^f-^ ^*afflc0"7 1 — 4fr 
«**JSja«» 1 4 fefrLTiSfiL (SI) , 



(5) 

7 

iS«Lrt:7 U-AOffi$tECU 2cOifr-t (x) £R 
AM 1 1 CEit-5 (S3) o JiWEECU 2**7 U-A 

ttBl U MS7 KU*fcS86Bi: LTffl«W»* 
[0 0 3 3] UTW-iB+&H*lfl»;acf's i -T 

U-AflaiBl 8i:Tfl«t4 (S4) o «WLfc» 

y -r 3 u t Eta l ^ t - a+ 4 *s & s« 7 u - 

AflWttl 8HTfl80i-4 (S5) o'COttJR, ft**' 

[0 0 3 4 ] — ^T, Xf y/4 CT, "7 U- AOSrfg^' 
3r3en*Bm"C*i hVim Lfctt-frfi* 5?tI5feE C U 2 Offi 
V > > h LT (S6) , X f y 7" 1 a* 

A ommit<0 ECU 2 ^ttflV/EtB LT^;. flp-SJ 

(S7) , Br3igB»WrtH7 Lfca»5ri**rW 
ffiflML (SO . 1M»Lfcftl&«rf1s*fHo 
[0 0 3 5] ■ JijaSU/cBBifls*, SuftECU 2 0*f04 

U fflrfl-Z/BEtB Ltv^Sf > .» fc £ E C U 2 ffi L 

.«W"f fc*'tS4o 30 
[0 0 3 6 ] «fEE C U 2 X-omtWAimt LTIi, 36 

a«Kfflv,>r^ iwee c u 2 izxim^m 

[0 0 3 7 ] frl^ x^3t«»«rrav»T*ai««: 

ffoT^aWrtflHIIH flirt jBUBIRL l) i: 

6\ »^MlTv^ E C U 2 w»'»«c!R«0»W(:-3 
v^Tgi?]i-^o n&Prtt. BfMray^i* 12aC 40 

[ 0 0 3 8 ] *3<>(i, jBAMM^B J ii, »»fffl0 7 u 

C U 2 T&^t&^jS^nJ fig^^ij:, Sffl L 7 U — 

KW+*ffl«t-»*i&*, aifflwwssttt i ^asw+io 

*OrtS*R*&*, Wh^^ECU2«f<^ 

3t«*«:fl!ffl-e*3tt»BreotH««r, E»!fi*r7' , n 

] 2 b KB^*!MHE«D B 1 3 clEJHEfttic * 50 
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in ee c u 2 ijHm^m^mmco^m^rco-) 

[oo3 9] mwmcD? U-J+tf&iE eiL4^^ HP 
ti. iFr5E«Fin]ftKi»E7 u-iitftB-CS^ofc* 
£\ jatAMIffllKffl l (i, ifil? c u 2 uatw* f »± Lfc 
fclMfrU *^IS«:»fltE»l3B I 3 CHrEHt&t 

[ 0 0 4 0 ] ^CC, «¥ftjBI{Sffl L l — L 3 IZXS&HW 
r-ffc&tff 3 ) tSstcomVt I- o ^ T KOg tic 18 
i±, atttMfliefi 1 /^;«CJ:oTE C U 2 («i 
liTBIl+, ECU_b) ^^f-^*rft«-f 

jDA MfllKB l fi E C U 2 (ECU.W dfltf 
- 9 % BJtiSo > * -fc - v 36«a* n/j 7 U - U % 

&m-tz> (s i o) o-c^i*, rawK»fc*ttKT»fli 

SrlT-5tt»«0ECU 2, 2 , — H» LTf- ^ 

[0 0 4 1 ] ZiiZ&mLtzECU 2 it (S 1 1) , 
jfeua-^SiltB^S^tM? i^-a«B0«52 7 H 
TflML (S 1 2) , a»B«-C«r(tii-ldr*OECU2 

(Hit, ECUj) ^7l/-^«tff-j (SI 
3) o S8I3fit-*4i:fl«L/:a*li^t--/f'-' 
^^r^Aji^ (S 1 4 ) , jffiBfHfllftB 3 *»^co»Sjz 

5fe7 K ffllffll&A 1 , »{83£7 Kux^ECU 

2 (ECU.W t L/jiS«ffl0>7 U-^*, H&fBf-*. 

(si 5) , i7 u-A*a«iwai«fi i ^mm-tz 

(S 1 6) c 

[0 0 4 2 ] -?J, jfliffiH1»ftB Mi, DC 
TEC U 2^7U-AS:atgLfcifi[ft, l*W«OlM"iWSrBH 
46i"* (S17) , BifeECU 2oM (b) fr 
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